Fluorescent properties of firefly luciferases and their complexes with luciferin.
Fluorescence of luciferases from Luciola mingrelica (single tryptophan residue, Trp-419) and Photinus pyralis (two tryptophan residues, Trp-417, Trp-426) was studied. Analysis of quenching of tryptophan fluorescence showed that the tryptophan residue conserved in all luciferases is not accessible for charged quenchers, which is explained by the presence of positively and negatively charged amino acid residues in the close vicinity to it. An effective energy transfer from tryptophan to luciferin was observed during quenching of tryptophan fluorescence of both luciferases with luciferin. From the data on the energy transfer, the distance between the luciferin molecule and Trp-417 (419) in the luciferin luciferase complex was calculated: 11-15 A for P. pyralis and 12-17 A for L. mingrelica luciferases. The role of the conserved Trp residue in the catalysis is discussed.